Introduction
============

Greater occipital nerve block (GONB) is performed either to diagnose or treat pain in the occipital area \[[@B1]\], and is an effective treatment for migraines and cervicogenic, cluster, and postdural puncture headaches \[[@B2],[@B3]\].

Two different injection techniques are used to perform occipital nerve blocks. One is the proximal injection technique: anesthetic is injected into the muscle at the point of greater occipital nerve (GON) exit. As a result, the paraspinal muscles near the injection site are also infiltrated with anesthetic, coming to paraspinal muscle injection that may well be a trigger point injection \[[@B4]\]. The other technique (traditional technique) is administered more distally: GONB is performed just medial to the occipital artery, which is palpated at 2.5-3 cm lateral to the occipital protuberance \[[@B5]-[@B7]\]. Identification of the greater occipital artery is important in performing a successful occipital nerve block, when the latter method is used. However, finding the pulse of the greater occipital artery may not be possible because of its size, the course is variable, and hair often covers it \[[@B8]\].

We hypothesized that ultrasonic doppler flowmeter would be useful when GONB is performed using the traditional technique. The aim of this study was to evaluate the efficacy of ultrasonic doppler flowmeter-guided greater occipital nerve blocks.

Materials and Methods
=====================

Following Institutional Review Board approval, informed consent was obtained from patients (age range, 18-70 years) diagnosed with occipital neuralgia and cervicogenic headache. Diagnosis of occipital neuralgia and cervicogenic headache was defined based on the International Headache Society classification \[[@B9]\].

Exclusion criteria were: a known history of allergic reaction to local anesthesia; coagulopathies; clinically relevant abnormalities; headache receiving concurrent psychiatric therapy; organic disease of the brain or spinal cord; cancer.

Patients were then randomly divided into two equal groups of 13 patients, the traditional method (Group C) and the ultrasonic doppler flowmeter-guided method (Group D).

Group C technique: In the prone position, the superior nuchal line was defined from the mastoid to the cervical spine at C1-2. Following palpitation of the occipital artery pulse above the superior nuchal line about 2.5 to 3 cm lateral to occipital protuberance and aseptic preparation of the skin, 1% lidocaine 3 ml was infiltrated using a 27-G needle, just medial to the occipital artery. Group D technique: In the prone position, an ultrasonic doppler flowmeter (Summit Doppler, Listening to Life™, Colorado, USA) probe was moved horizontally along the superior nuchal line until occipital artery flow became audible. After the probe was manipulated back and forth until the most audible site was found, 1% lidocaine 3 ml was injected just medial to this site ([Fig. 1](#F1){ref-type="fig"}). All blocks were performed by the same anesthesiologist.

Demographic data including age, gender, weight, and height were recorded in addition to the distance between occipital protuberance and injection site. Sensory loss to pinprick was assessed and compared to the contralateral area using a pinprick test, performed 5 minutes after injection, and pain reduction was checked after 15 minutes. Sensory block and pain reduction were recorded using a numeric rating scale (NRS, 0 representing complete absence of sensation and pain; 10 as no difference). The degree of sensory loss was classified as complete (NRS of sensation = 0), partial (1-9), or none (10). Post-block complications such as dizziness, subcutaneous hematoma, bleeding, and arterial puncture were recorded, as well.

In our pilot study, the success rate of complete blockade was 37.5% in the Group C (3/8) and 90% (9/10) in the Group D. A sample size of 13 patients for each group was needed to achieve a significance level of 5% and a power of 80%. SPSS (version 15.0, SPSS Inc., Chicago, IL, USA) - specifically, chi-square, t-test, and Mann-Whitney test - was used in between-group comparisons of sensory block and pain reduction scores. A P value \< 0.05 was considered statistically significant.

Results
=======

Twenty-six patients were included in the analysis. The two groups had similar baseline demographic characteristics ([Table 1](#T1){ref-type="table"}). Success rate of complete GONB was significantly higher in Group D than Group C ([Table 2](#T2){ref-type="table"}). Distance between occipital protuberance and injection site, and pain reduction scores did not significantly differ between the two groups ([Table 2](#T2){ref-type="table"}).

One postblock complication (minimal bleeding at injection site) in Group C was noted.

Discussion
==========

This study investigated the efficacy of Ultrasonic doppler flowmeter-guided GONB, and we believe this is the first time it has been reported on in the English literature. Complete blockade rate of doppler-guided GONB was significantly higher compared with the traditional technique, suggesting GONB can be more selectively and accurately accomplished using an ultrasonic doppler flowmeter. The traditional technique of GONB is easily performed \[[@B6]\], but the accuracy of blockade may be lower because of anatomical variations in GON\'s course, hair covering, and small size of the occipital artery \[[@B8]\]. As well, postblock complications (loss of consciousness, hematoma, bleeding, and dizziness) may occur using this method \[[@B10]\].

Greher et al. \[[@B11]\] reported success rates of ultrasound-guided GONB at the traditional site (superior nuchal line), and a newly described site more proximal (C2, superficial to the obliquus capitis inferior muscle), on 10 cadavers were 100% and 80%, respectively. The spread of dye (0.1 ml indocyanine dye) and coloration of nerve were evaluated by dissection. Ultrasound allowed real-time identification of the nerve, recognition variability in its course and needle position, and observed spreading of local anesthetics. However, in the living, practicability and sterility of this method because of probe size, ultrasonic jelly, and hair, need to be considered.

Naja et al. \[[@B12]\] evaluated the efficacy of nerve stimulator-guided occipital nerve block for postdural puncture headache. Complete pain relief was achieved in 68.4% of patients after 1 to 2 blocks. However, this method requires patient co-operation in reporting tingling sensation.

Many studies have reported occipital nerve block is an effective treatment for cervicogenic headache, cluster headache and occipital neuralgia. GONB are frequently performed either to diagnose or treat pain in occipital area \[[@B2],[@B13]-[@B18]\]. GONB is effective for migraine and postdural puncture headache, but not for tension headache, post-traumatic headache, or hemicranias continua \[[@B13],[@B19],[@B20]\]. It has several advantages in treating headaches, including being a safe localized treatment and usually with no systemic effects. Onset is rapid, as short as 5 minutes \[[@B21]\], yet the effects of GONB can last for weeks \[[@B22]\]. Overall, GONB is easily performed, effective in headache and neuralgia, has few adverse effects, and can reduce symptomatic medication overuse. The ultrasonic doppler flowmeter probe used in this study was a hand-held type, small and light, and easily portable. Furthermore, the probe used an 8 MHz beam for optimum sensitivity on superficial vessels. Because of its relatively small size, the practitioner can hold the probe in one hand, while injecting local anesthetics with the other. In summary, GONB can be easily performed without assistance.

This study showed that the success rate of complete blockade increased using an ultrasonic doppler flowmeter, with no complications. Furthermore, there was no significant difference pain reduction between the two groups.

When 3 ml lidocaine was injected at the scalp, a large wheal formed. We believe the small amount of local anesthetics infiltrated around the occipital nerve even though the injection site was incorrect.

A major limitation of this study was that we did not record incidents of difficulty in palpation of the occipital artery pulsation. Therefore, we could not evaluate the efficacy of ultrasonic doppler flowmeter in these patients.

In conclusion, this study suggests that ultrasonic doppler flowmeter facilitates occipital nerve blocks, and reduces complications when using small amounts of local anesthetics.

![Occipital artery can be detected by ultrasonic doppler flowmeter.](kjae-59-394-g001){#F1}

###### 

Demographic Data

![](kjae-59-394-i001)

Values are mean ± SD except gender and pain site. There were no significant differences between groups. Group C: conventional greater occipital nerve block group, Group D: ultrasonic doppler flowmeter-guided greater occipital nerve block group, M: male, F: female.

###### 

Success Rate of Injections
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Values are mean ± SD, number of patients (%). NRS: numeric rating scale. ^\*^Distance from external occipital protuberance to injection site. ^†^There were significant differences between Groups C and D (P \< 0.05) with regard to partial and complete sensory change. ^‡^There was a trend to significance difference between Groups C and D (P = 0.05).
